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SU N M  A R  Y 

It i s  shown i n  t h i s  work t h a t  t h e  mean ampli tude of shor t -pe r iod  

o s c i l l a t i o n s  of t he  E a r t h ' s  magnetic f i e l d  of  t h e  type  &, corresponding  

t o  t h e  solar wind from unperturbed reZions  of  t h e  Sun ( K p = O ) ,  remained 
c o n s t a n t  du r ing  the  Fer iod  from 1957 through 1964. Hence t h e  conclus ion  is 
der ived  t h a t ,  acco rd iag  t o  [IJ, t h e  i n t e n s i t y  of t he  s o l a r  wind o r i g i n a t i n g  
from t h e  unper turbed  r e g i o n s  of t he  Sun does not vary  wi th  t h e  phase of 
solar a c t i c i t y  cyc le .  

* 
+ *  

It w a s  sfiovm i n  t h e  work by M. S. Bobrov e t  C13 t h a t  the proper-  
t i e s  of  t he  solar w i n d  are i n v e s t i g a t e d  on t h e  b a s i s  of s tudy  o f  permanent 

v a r i c t i o n s  i n  p o l a r  caps (PO- d i s tu rbances )  du r ing  days wi th  a very low 
p l a n e t a r y  ma,Tetic a c t i v i t y .  One of t h e  r e s u l t s  of t h e  work [l] is  t h e  

conclus ion  t h a t  t he  solar wind is c o n t i n u a l l y  genera ted  by t he  q u i e t  Sun 

r e c i o n s ,  and t h a t  t h e  emiss ive  c a p a b i l i t y  of  t hose  r e g i o n s  does n o t  depend 

on t h e  l e v e l  of solar a c t i v i t y .  

It nppears t o  be q u i t e  important  t o  i n v e s t i g a t e  t h i s  q u e s t i o n  on 
t h e  basis of q u i t e  independent d a t a  on shor t -pe r iod  o s c i l l a t i o n s  o f  t h e  

E c r t h ' s  e lec t romagnet ic  f i e l d .  It i s  w e l l  known from shor t -pe r iod  o s c i l l a -  

t i o n s '  morpholocy t h a t  t h e r e  e x i s t s  a dependence of t h e  pe r iod  of s t e a d y  
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o s c i l l a t i o n s  of t he  geonabmetic f i e l d  on t h e  l e v e l  of magnetic a c t i v i t y ,  

so t h a t  t o  each l e v e l  of a c t i v i t y  corresponcs a s ; i ec i f i c  grou- of o s c i l l a -  

t i o n s .  In  p z z t i c u l a r ,  t o  t h e  zero l e v e l  o f  a c t i v i t y  corresponds t h e  type- 

- p c 4  
o s c i l l a t i o n s  are observed a t  low, p r a c t i c a l l y  ze ro  magnetic a c t i v i t y ,  and 

consequent ly  they cannot be i d e n t i f i e d  with co rpuscu la r  f l u x e s  from ac t ive  
r e g i o n s  and f l a r e s .  Th i s ,  and a l s o  t h e  presence i n  the  given group of o s c i l -  

l a t i o n s  of  e n t i r e l y  s p e c i f i c  d a i l y  and s e a s o n a l  course a l lows  t o  m a k e  t h e  

a s suep t ion  t h a t  p c 4  a r e  consequence of t h e  a c t i o n  upon the  magnetosphere 
of t h e  Ea r th  of only t h e  s o l a r  wind from unper turbed  r e g i o n s  of t h e  Sun. 

group of o s c i l l a t i o n s  wi th  pe r iods  from 50 t o  150 sec. [ 2 ] .  The p c 4 -  

It should be n o k d  t h a t  pc 4 - o s c i l l a t i o n s  a r e  observed p r a c t i c a l l y  on 
every  day corresponding t o  a low p l a n e t a r y  a c t i v i t y ,  and t h e i r  amplitude 

v a r i e s  from zero t o  a c e r t a i n  maximum value  (o f  t h e  o rde r  of hundredths of 
f r a c t i o n s  of gamma f o r  t h e  v e r t i c a l  component). 

Therefore ,  t h e  v a r i a t i o n  of solar wind i n t e n s i t y  wi th  t h e  phase of 
s o l a r  a c t i v i t y  cyc le  may be de tec ted  by merely s t u d y i n g  t h e  s e a s o n a l  course  

of t he  a x p l i t u d e  of pc4,  averaged p r e c i s e l y  in t he  s m e  way as w a s  done i n  
the  work 111 r e l a t i v e  t o  ampli tudes of t h e  H-component. A s i g n i f i c a n t  t ime 

i n t e r v a l ,  e n c o q a s s i n g  a very hiFh a c t i v i t y  (1957 -1959) w a 8  i n v e s t i g a t e d  

a longs ide  wi th  t h e  a c t i v i t y  drop (1960- 1961) and t h e  low s o l a r  a c t i v i t y  of  
1961-1964 accord ing  t o  t h e  v a r i a t i o n s  of the  v e r t i c a l  and h o r i z o n t a l  compo- 

n e n t s  of t h e  geomagnetic f i e l d  at st. Borok. During t h a t  pe r iod ,  p c 4  -oscil- 
l a t i o n s  were observed for 267 days wi th  f a i r l y  low magnetic a c t i v i t y ,  t h a t  is, 
p r a c t i c a l l y  always when r e c u r r e n t  o r  spo rad ic  d i s t u r b a n c e s  were absen t ,  and 

when only  t h e  co rpuscu la r  r a d i a t i o n  from t h e  unper turbed  r e g i o n s  of t h e  Sun 
a c t e d  upon t h e  Ea r th ’ s  magnetosphere. 

We p l o t t e d  i n  F ig .  1 [next page] i n  o r d i n a t e s  t h e  ampli tudes of  pc 4 
i n  gammas, averaged a t  t h e  beginning f o r  a l l  hours  of t h e  given day whenever 

pc4  were observed, and then  f o r  the  season  by all t h e  days for v r h i c h E h p G 1 0 .  
As may be seen from t h e  graph, t he  ampli tude of p c 4  
seasonal course wi th  a sfuzlner maxhum and win te r  minimum , and t h e  value of 
t h e ’ w i n t e r t i m e  as w e l l  as summertime extremes of ampli tude does no t  practical-  
l y  change wi th  t h e  phase of  t h e  s o l a r  a c t i v i t y  cyc le .  

has  a c l e a r l y  marked 

The exac t  correspondence of t h e  extremes on curve on F i g . 1  f o r  s m e r  

and win te r  p o i n t s  t o  t h e  absence of t he  i n f l u e n c e  of e q u i n o c t i a l  maxima of 
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macnetic a c t i v i t y  due t o  r e c u r r e n t  p e r t u r b a t i o n s .  This i n f luence  i s  manifest  

i n  l lcreepinq" of amplitude maxima of  the  sea , sona l  course  f o r  t h e  o s c i l l a t i o n s  

of t h e  W 3 - t y p e  group correspondin2 t o  r e c u r r e n t  d i s t u r b a n c e s ;  a t  t h e  sNne 

t i m e  t h e  mean ar ,pl i tude of pc 3 drops i n  t h e  cyc le  of solar a c t i v i t y  from 
t h e  na.xinum t o  t h e  ninimuri: epoch by about a f a c t o r  of 2 [ 2 ] .  The f a c t  of 
constance of extrexurn p o s i t i o n  i n  t h e  s e a s o n a l  course of t h e  p c 4  amplitude 
is f u r t h e r  evidence i n  favor o f  the  fact t h a t  p c 4  correspond p r e c i s e l y  t o  
t h e  solar wind o r i g i n a t i n g  i n  t h c  unperturbed r e g i o n s  of  ?:-e Sun. 

Fig. 1. - Season 1. course of t h e  amplitus(: of pc 4 i n  
a c y c l e  of s o l a r  - c t i v i t y  a t  t h e  st. Borok i n  195701964. 
The o r d i n a t e s  r c w  : e n t  t h e  an.nl- i tudc of the v e r t i c a l  
CO: y z e n t  of pc 4 i i l  :a..~vas. 

Therefore ,  i n  nagnetoquiet  dzys (Elp=O) t h e  so lar  wind does n o t  

nod i fy  i t s  i n t e n s i t y  even accorciing t o  d a t a  of sho r t -pe r iod  o s c i l l a t i o n s  

of t h e  E a r t h ' s ,  as a f u n c t i o n  of the  phase of t h e  solar a c t i v i t y  c y c l e ;  

i t  c o n s t i t u t e s  t h e  co rpuscu lm r a d i a t i o n  from unperturbed r e g i o n s  of t h e  

Sun. 

* * *  T H E  E N D  * * *  

GeoTkysical S t a t i o n  Borok 

I n s t i t u t e  of E a r t h ' s  physic6 

USSR Academy of Sc iences  

Received on 29 March 1965. 
of t h e  

of t h e  

Con'trac t No. i\i~s-5-3760 
Consu l t an t s  & Designers,  Inc.  

Arl ington,  V i r g i n i a  

T r a n s l a t e d  

on 14 
by ANDRE L. BRICHANT 
October 1965 



I? E F Z E I.: N C  E S 

[I].- M. S. BOBRGV, 1.T. F. ICOROUVA2, R. M, XOVIi.:OVX.- Geomagn. i :eron. 4 ,  533, 
[ 2 ] . -  V. A, TROITSPAY3.- - Xesearch ir. Geophys. 1, 485, 1964 1964. 

GODDARD S P A C E  F e C o  

100 
110 
400 
600 
610 

6 11 

612 

613 
614 

615 

640 

630 
620 

2 52 
2 5 6 ,  

D I S T R I  B U T  T O N  

N A S A  H Q S  OTHER CENTERS 

CLARK, TOWNSEND ss NEWrSLL, NAUGLE A R C  

STi?Oui, 
BOUBDZAU 
PIEPER 
MEREDITH 
SEDDON 
McDONALD 
L. DAV IS 
CLINE 
ABRAHAM 
BOIDl! 
HEPPNER 
NESS 
SUGIURA 
KUPPERIAN 

‘dH ITE 
HALLAM 
BAbTR 
WHIPPLE 
GOLDBERG 
SERBU 
STONE 
HESS 
MEAD 
NA KADA 
S PE I S E R  
S T E R N  
G I  for SS 
S PEriCER 
TEDTON 
L I  BRABY 
FREAS 

c33 

c3 1 

C5 1 

SG MITCHELL 
S CH !3F.M! 
S M I T H  

SL 

SM 

RR 
ZRP 
RV-1 
RTi? 
ATSS 

wx 

D U B I N  
L I I I D E L  
FELLOWS 
H I P S H E R  
HOR OW I T Z  
F O S T E R  
ALLENBY 
G I L L  
BADGLEY 
KURZWEG 
GESSW 
?EARS ON 
N E I L L  
S C r n J I N D  
R O B 3  INS 
SWEXT 

12 3 

SONETT C5 3 
LIBRARY c31 

L a R C  

HESS 

- 
160 A D P M O N  

185 WEATHERWAX 2 
213 KATZOFF 

J P L  - 
SNYDER 
NEUGEBAUER 

C0Z;EMAN 

UC BERKEIEY 

WILCOX 


